A C-type mannose specific lectin (LRP) isolated from plasma of fresh water fish Labeo rohita showed 600 times higher specificity towards cell surface oligosacchadde (LAM) of Mycobacterium tuberculosis (H37Rv). Using biofinylallsd LRP, binding between lectin and LAM was demonstrated by ELISA and it was observed that even 3ng of oligosaccharides might be detected using only lpg of biotinylated lectin.
INTRODUCTION
The carbohydrate binding properties of lectins have been found in many diverse applications in biomedical research. Use of lectin-affinity electrophoresis (1) , lectin based ELISA (2, 3, 4) are well known techniques for quantification and characterization of glycoforms. Recently a novel mannose-binding lectin is being purified from the plasma of fresh water fish/_abeo roh~a in our laboratory (5) . On the surface of Mycobacteria tuberculosis lipoarabinomannan (LAM) is known to be present (6, 7) . To develop a rapid procedure for detection of M. tuberculosis a series of interaction studies betv~cn this lect~n (LRP) and LAM isolated from M.tubemulosis (H37Rv) were conducted. The results of these interaction studies are presented in this report.
MATERIALS AND METHODS
Bovine serum albumin, orcinol, glucose, Nacetylglucosamine, galactose, N-acetyl-galactosamine, ~-D m~de, neuraminidase, biotinylating reagents including biotin (long arm) hydrazide, 1-(3-dimethylaminopropyl) -3-
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Dr. Hasi R. Das, at above address E-mail: hclas@cbt.res.in, hasidas@yahoo.com Fax: 091-011-766-7471 ethylcarbodiimide EDC and hydroxysuccinimide, streptavidin peroxidase, ortho-phenylenediamine dihydrochloride (OPD), polyoxyethylenesorbitan monolaurate (Tween-20) were all purchased from Sigma, USA; gelatin from Qualigens, nitrocellulose paper from Millipore and microelisa plates frorn Nurr All other reagents were of local analy'dcal grade.
The mannose-binding lectin has been isolated from fish plasma (L.rohita) as described elsewhere (5) . The protein conce~ ~ ui~on was measured by Lowry eta/. (8) . LJpoarabinomannan (LAM) has been L~ated from M. russian H37Rv fallowing the melhod of Khooetal. (9) . The total sugar content of LAM was determined by ordnol-sulphudc acid method (10) .
Sugar inhibition assay of the lectin was performed using serially diluted LAM (150 pg/ml to 1 t~g/ml concen~ation) and 4 HA unit of lec~n (eg.20pg). The mixture was incubated for 20 min at room temperature. Then neuraminidase tnsated 4% rabbit erythrocytes, washed with Tris buffered saline (TBS: 10mM Tris-HCI, pH 7.2 containing 150mM NaCI, lmM CaCI2), was added and incubated further for 30 min and inhibition of agglutination was measured as described eadier (11) . To quan'dfy the binding of lectin to I_AM, the lectin was tagged with biotin by carbodiimide coupling method (Sigma's protocol). The biotinylation of lec'dn v~s confirmed by dot blot and ELISA assays v, ere pedormed in microtiter polystyrene plates as reported earlier (12) . The ratio of LAM and lectin was optimized for high absorbance. The LAM w~,s serially diluted with a starting concentration of 100 ng in 100 ~.1 of 0.1M carbonate buffer (pH 9.5) and fixed to the well for overnight at 37~ The plates were washed four times with phosphate buffered saline (PBS) containing 0.02% Tween-20 (PBS-T). Non-specific binding sites were blocked by 4% gelatin (periodate treated) by incubating the plate at 37~ for 3 hours. After washing with PBS-T, the plate was incubated with biotinylated lectin (1 i~g) in 100 I~1 of PBS for 3 h at 37~ Washed the wells with PBS-T thrice. Peroxidase labeled streptavidin at a concentration of 0.1 mg/ml in 1:700 times dilution was added and incubated for45 min at 37~ The plate was finally washed with PBS-T and the color was developed by addition of 100 i.d of orthophenylenediamine and H202 in lOOmM citrate buffer (pH 5.6). The reaction was terminated by adding 50 I~1 of2N H2SO 4 and the samples were read at 492 nm in an ELISA reader (Anthos II). All the assays were performed in triplicates for 3-4 times. The reading of the well without lectin was treated as negative control.
RESULTS
A novel mannose-binding lectin (LRP) has been purified from the plasma of Indian major carp, Labeo roh/ta. The lectin was found to agglutinate neuraminidase treated rabbit erythrocytes (ntRBC) the most (5). This lectin showed strong affinity towards methyl-o~-D mannopyranoside as determined by hemagglutination inhibition assay using the ntRBC (11) . The cell wall polysaccharides of M. tuberculosis consist of lipoarabinomannan (LAM) and are extensively capped with mannose in the case of pathogenic strains and are termed as ManLAM (13) . Preliminary experiments showed that LAM isolated from H37Rv strain could inhibit the hemagglutinating activity of this lectin. To find out the exact concentration of I.AM required to inhibit 4HA unit of lectin, an experiment was designed by diluting the LAM serially for the inhibition assay. The inhibition experiment giving 50% inhibition of 4HA unit of lectin was observed at 0.146 pg/ml of LAM as shown in Figure  1 . Comparative inhibition potency was measured between I_AM and various monosaccharides using 41-1A unit of lectin. It was observed that LAM at the Interaction of L. rohita lectin with mycobacteria conce,ibation of 0.146 t~g/ml is 500 times more potent than the polent monosacctladde inhibitor ~ (Table  1) . Lectin-based EUSA is one of the most sensitive techniques in determining the lectin binding to vadous glycoconjugates. Using biotinylal~d LRP, binding of leclin Table 1 O. 14(/~g/ml) 500 "Minimal concentration required for 50~ inhibition of 4HA units of purified plasma lectin. b The inhibitory potency of Mannose is arbitarily set as 1.0 for pudfied lectin. The l _,NVl concentration is in terms of their carbohydrate content as described in 'methods'. *Non-inhibitory at the indicated final concenlIalJon. (Fig. 2) .
DISCUSSION
Lipoarabinomannan (LAM) is considered as ~'~'' major antigen in mycobacl~al cell wall envelope (6, 7) . Mannose capping is considered to be a common feature of LAM from all strains of M.tubemulosis Erdrnan, H37Ra and H37Rv (14) . ComparalJve analysis of the antigens of H37Rv strain with other mycobacterial antigens (15) have indicated that this strain shares the antigens mostly polysaccharide in nature with other r~al ,~ ~ns, alt~h there are few protein antigens also found to be shared. Interaction studies between LRP and cell surface oligosao:hadde of H37Rv strain may offer an important approach to identify this polysaccharicle antigen in virulent strains of mycobacteda. Results of these studies shows strong affinity of this lectin towards cell surface macromolecule of this organism. It is known that the attachment of Mycobactefium spp. to macrophages is the preliminary step prior to invasion of the macrophages by the bacteria. Human mannosebinding protein (MBP) was also reported to interact with Mycobacterium (16) suggesting a possible host defense against this organism. This interaction study between LRP and mycobacterial LAM may offer an important approach towards prevention of infection by blocking the receptor (I_AM) by this lectin. However, the results of this interaction study may help in developing a method for ide~-~ti~ication of virulent strains of Mycobactedum. Presently a rapid and economical method for detection of mycobactedal infection using this lectin is in progress in this laboratory.
